The nucleotide binding site detected by affinity labeling in the large T proteins of polyoma and SV40 viruses is distinct from their ATPase catalytic site.
Binding of nucleotides to a specific site of the large T proteins of polyoma and SV40 viruses was demonstrated by covalent affinity labeling with periodate-oxidized [alpha-32P]ATP (oxATP) (Clertant, P., and Cuzin, F. (1982) J. Biol. Chem. 257, 6300-6305). This site appears different from the catalytic site of these proteins for ATP hydrolysis: (i) nucleotide binding and ATPase activities exhibited different ionic requirements and kinetic parameters; (ii) different antibodies directed against the polyoma large T protein either completely inhibited ATPase activity and not affinity labeling, or vice versa; (iii) a truncated form of polyoma large T, with its carboxyl-terminal third deleted, does not bind oxATP but exhibits normal ATPase activity; (iv) conversely, a "super T" SV40 protein, resulting from a duplication within the coding region of large T, was efficiently labeled with oxATP, although it lacks detectable ATPase activity. Cyanogen bromide cleavage after affinity labeling mapped the nucleotide binding site of the polyoma and SV40 large T proteins within a carboxyl-terminal amino acid sequence highly homologous between the two polypeptides. A survey of the phenotypes of the known mutations in these multifunctional proteins suggests that their ATPase and nucleotide-binding activities, although distinct, might both be required to ensure crucial steps in the lytic cycle.